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' ABr. G. SILINGLUF, 
y, in the county of Alle 
????, ?, citizen 

£es, a ve invented or dis 
33 and useful improve 
facilire of Giess Articles, 

exišs, the foi o Ying is a 

erry Bira?i 
ei the Jnite 

3 ita; the drawing of 
body of molten glass, 
-provernets herein 3 -,?????? 

??? at enabled to ereby I 
Ë9 

5 Meáig-tank, (or a reser 
iaily equit depth is coil 

revith, so that the ladling 
* Sinai i qitantities of glass into 
, or other shallow receptacles, 

niy practiced, in ay be ob 
main facture therefore car 

{i, Omically and expedi :riated, and ti 
3. s ' '. 

dee body of glass from 
are drawn, a heiter aid 

{2vict is ais aitained. 
Is of drawing glass which 
been commercially prac 

3rficie: as been drawi) from a 
cera;):atively saill giantity of glass, about 
suficieni for a single drawing, contained in 
2 si:iii's pot (): all. in this operation, the 
glass for each di: Wing is ladied from the 
main farnace and poured into the pot. Af 
{er ain & Erice has been drawn, the chilled 
residie must, he disposed of, which is usually 
done is heating it it intil it will flow readily, 
a 3) di tie: ditLaing or otherwise ejecting it 
froi, the pot, in orde; to clean the latter 
preparatory to receiving a charge for an 
okia et i Pavig. 

: : is a se ixen 

ticed, tie 

3 5 

proposed to draw glass 
: froin a comparatively shallow pool 
eil glass which is permitted to flow 

«? ilk pon a hearth or 
the tank somewhat be 

if the body of glass in the 
ity of maintaining such 

3 in the proper tenn 
: g 

deep body of glass 

wherein the glass articles are drawn from 
the deep body of molten metal in the tank 
itself, such heated body, by reason of its 
great mass and internal high temperature, 
Substantially maintains itself in the proper 
condition, auxiliary heating devices being 
preferably employed locally above the sur 

| face of the glass, for the purpose of assist 
ing in the regulation of the temperature of 
the immediate surface at any point, as may 
be found desirabie. 
In the accompanying drawings I have 

illustrated a glass-melting furnace or tank 
suitable for the practice of the inventio. 
Figure 1 is an irregular horizontal section 
of a portion of such a furnace on the line 
I-I, Fig. 2; Figure 2 is a transverseyerti 
cal section on the line II-II, Fig. 1; Figure 
3 is a longitudinal vertical section on the 
line I-II, Fig. 1, showing sundry of the 
parts in one position, and Figure 4 is a simi 
lar section on the line V-3W, Fig. 1, show 
ing the parts in another position: Figure i5 
is a plan view showing a modification, and 
Figures 6 and are secticinal yiews on the 
line Wi-VI of Fig. 5, showing the parts i: 
different positions; Figure 8 is a view sili 

| Îar to Fig. 6 showing a further modification. 
The body of glass in the tastial melting-end 

2 of the large furnace or tank 1, is melted 
and maintained in molten condition by heat, 
generated and applied in any suitable way, 
as for instance, by the well-known system of 
fiues and regenerators for gas and air ai'- 
ranged in the customary nanner at the op 
posite sides of the furnace, not shown. At 
the front of the melting - end the roof of 
the furnace is cut away, and the wall 3 ex 
tends downwardly preferably below this sur 
face of the glass, being supported upon pid 
estals 4, with intervening arches 5, forming 
a series of wide openings 6 in the wall 3 be 
low the si rfare 3. the glass, through which 
the molten metal freely fows into the draw 
ing-end , which preferably extends entirely 
across the front of the furnace. 

Pedestals 8 are preferably arranged on op 
posite sides of the drawing end 7 in pairs in 
line with the pedestals 4, between which are 

I bait le transverse arches 9 below the level of 
the glass, forming a series of wide openings 
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10 at intervals along the drawing-end. Thin 
ner walls 11 are built upon the arches 9 and 
project above the surface of the glass, thus 
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dividing the upper portion of the drawing 
end into a series of surface compartments, 
while the body below, by means of the wide 
openings 10, forms a unitary reservoir open 
from end to end, which has free communica 
tion with the melting-end 2 of the furnace 
through the wide openings 6. The numera 
12 indicates the front wall of the furnace. 
Along the outer wall 12 preferably air 

range small heating-chambers 13 above the 
Surface of the glass in each compartment. 
The side-walls 14 of these local heating 
chambel's are supported upon the Outer row 
of pedestals 8, and their inner walls 15 form 
curtains extending down near to, but pref 
erably not below, the surface of the glass. 
The walls 15 may however, if desired, be 
made to project below the Surface of the 
glass. Burners 16 for the introduction of 
gaseous fuel are arranged in any desired 
number and location in the walls of the heat 
ing-chambel's. 
By means of the heating-chambers 13 I 

an enabled to accurately regulate the ten 
perature of the immediate surface of the 
glass, since the bulner's 16, or any of them, 
may be turned oil or on, or adjusted, at will. 

I have found the use of these local heat 
ing-chambers to be of particular advantage 
along the outside wall 12, where there is 
Some tendency of the glass to chill, and for 
this reason I also pleiferably place similar 
chambers 17 on the walls 1S of the du'awing 
end, (only one end being shown in the draw 
ings). 

I have also shown in the dira Wings a series 
of like heating-chambers 19 arranged along 
the inner line of the compartments over the 
surface of the glass Yebove the respective 
openings 6. 
These local heat Lig-chambers may how 

ever be arranged at any desired point or 
points, or in some cases may be omitted alto 
gether, since I have intended to illustrate in 
the drawings merely an arrangement which 
has been found to give very satisfactory 
results. 

in the surface of the glass in the center 
of each compartment place a ring 20 of 
refractory material, which projects slightly 
above the surface of the glass. This ring 
may be made to float, but I prefer to make 
it of such weight that its opposite edges may 
rest upon edges 21 which are preferably 
made to project for that purpose from the 
arches 9. - 
The sings 20 are employed to segregate, 

without separating, the immediate portion 
of the surface of the glass from which the 
articles are drawn, from the large body of 
glass in the drawing-end. The surface with 
in the ring is kept free of any floating in 

purities, and its temperature can 
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accurately regulated and controllei. The 
ring also, in conjunction with the other 
members with which it is combined, per 
forms the important function to be herein 
after mentioned, of properly directing the 
heat of the furnace upon and around the 
surface of the article being drawn, in order 
to prevent a too fast or abrupt chilling of 
the latter. ? 
Above the exposed surface of the glass 

outside of the ling in each compartiz eat is 
Suspended the vertically-movable top-stone 
22, which is provided with a central opera 
ing 23 which is preferably of 2, diameter 
slightly greater than the outside diameter 
of that portion of the ring which projects 
above the surface of the glass. The top 
stone 22 is suspended by any suitable means, 
as by chains 24 attached to eye-boits 25 on 
opposite sides of the top-stone, and con 
nected to any suitable ineans for alternstey 
'aising the top-stone to the position shown 
in Figure 3, and lowering it to the position 
shown in Figure 4, slightly above the sur 
face of the glass. A cover 28 is provided 
for the opening in the top-stine yhe: ühe 
latter is in its elevated position. When in 
elevated position the top-stone aid cover 
serve to reflect the heat of the body of the 
glass, and that from the local healing-cham 
bers, directly upon the surface of the glass 
within the ring, so as to bring it to the de 
sired uniform temperature. When the top 
stone is lowered and the cover removed, the 
surface of the glass within the ring is ex 
posed to the unimpeded cooling action of 
the atmosphere, and is thereby slightly 
chilled to the condition best adapted for the 
fernation of the article to be drawn. Dur 
ing the drawing of the article, see Figure 4, 
the top-stone and the ring, acting in con 
junction, serve to direct the heat of the fur 
nace upwardly around the article. This has 
been found to be very beneficial, since other 
wise the article will often chill ice quickly 
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or abruptly, and break; while by subjecting 
the article to the heat permitted to escape 
frolin the furnace, it is allowed to cool mere 
gradually and is somewhat annealed during 
the drawing operation. 

Hin Figure 4 H have shown the lower porº 
tion of a cylinder being drawn from the 
glass within the ring, it being understood 
that any suitable drawing mechanism may 
be employed, the drawing being performed 
by the usual or any desired form of bait, 
and air or other fluid supplied to the arti 
cle through the bait or in any other suitable 
way. An drawing articles of other form, 
such as a sheet, the opening in the top-stone 
and the ring will be modified accordingly. 

in Figures 5, 6 and 7 I have illustrated 
what may be one of a series of separate, 
drawing-chambers arranged along the wall 
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(); the melting-end in any desired maniel', 
and in open communication with the body 
{f the rinolten glass in the melting-end, the 
fornì alli di arrangement of the parts being 
otherwise substantially the same as has been 
already described. 
Figure S is a view similar to Figure (3 

illustrating at furtheir modification, i2, which 
the blue15 in the inne ocal heating-cham 
bei or claibei's 19 are dispensed with, and 
all (perii) g o' openings cutt through the Wall 
3 of the melting-end, so that the heat, fron) 
te meling-endi may be used instead of the 
!) tineus. \leans, Such as the vertically slid 
ing vaive or damper 28, are provided for 
closing the opening 27 when the top-stone 
is lowered, so as to Cut of the Süpply of 
leat from the naelting-end during the draw 
ing operation. Or the damper 28 may be 
(omittel, and the edge of the top-stone. (pro 
vided with the upwardly projecting piate 29 
if necessary), Will serve the same end. 

Since the present invention resides in the 
nethod of manufacture hereinafter Set forti 
in the claimas, otheir modifications in the fu i'- 
nace structure aid apparatus may be made 
without departure from the scope thereof, 
and it may also be practiced in the eploy 
maent of other and different fornis (of fir 
lace and apparatus. The furnace herein 
shown à described is made the subject. () f 
a separate application for Letters latent. 

i order to attain the best results te 
inolten glass in the furnace should be main 
tained at a substantially constant depth andi 
surface level. 

in the practice of the invenition in connec 
tion with the furnace shown and described, 
the top-stone being in the elevated position 
shown in Figure 3, and its central opening 
'losed iy the cover, the surface of the glass 
which is segregated within the ring is heat 
ed unifornly to the desired temperature by 
the internai heat of the body of glass itself, 
a no tidae heat reilected downward y from the 
to-stole and cover. 
The top-stone is then lowered to the posi. 

tion shown in Figure 4 and the cover re 
Hoved. and the surface of the glass within 
the ring is thus exposed to he limpeded 
c’() ; ling : «:tion of the atmosphere. The sur 
face of the glass is thereby echile si 
(riently i (o fornì a filium (or skin of the tenn 
bel": it 'e which, as is well known, is best, 
a di: }}teti i 3 the t}}' ; tion of the i ri i (ric to 
Hey (i'r Wyn. 
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the si' face of the glass being now in 'ee: 
confliti (iii., id in a (dney’ ing geset Vvitih 
the laii, iiie article is crawn up wai'ily if 
the glass with in the ring in the well-shown 

: 

Where sire art beir ar drawn, 
veri : ( «s'e, }e(\n ]** ched, 
tije tower era i y i te ; irtice is severed front 

the bath in any desired way, a number of 
ywhich are nowy well known. To this end i 
prefer to discontinue the drawing and ele 
vate the top-stone, when the lower end of 
the alticle will be quickly melted away. 
The article is then reimoved, the cover re 
placed over the opening in the top-stone, 
and the surface of the giass within the ring 
'eleated as beio'e. 

in the ai'angement shown in Figues 1 
and 2 a number of articles may be drawn 
similtaneously, or they may be drawn from 
the compartments of the drawing-end in any 
desired order or sequence. 

i clain is my invention: 
1. The method of manufacture of glass 

articles toy drawing from a deep body of 
molten glass, which consists in Segregating 
a portion of the surface of the glass without 
teaching it from the body beneath, heating 
said segregated portion to a temperature 
above that required for drawing, cooling 
said Segregated portion by exposure to the 
atmosphere to a pi'oper temperature foi' 
drawing, and then drawing the article up 
wardly thei'efrom. 

2. The method of manufacture of glass 
articles by drºgaviing froian a deep, body of 
hotel glass, which consists in segregating 

a portion of the stirface of the glass without 
detaching it from the body beneath, heating 
said segregated portion to a temperature 
above that required for drawing, then cool 
ing it to the desired consistency for drawing, 
and then drawing the article upwardly 
therefroin. 

3. The method of manufacture of glass 
articles by drawing from a deep body of 
molten glass, which consists in segregating 
a portion of the surface of the glass without 
detaching i from the body beneath, draw 
ing a succession of articles from said segre 
gated portio), first releating to a tempei'a- 
ture above t laat required for drawing and 
then cooling said segregated portion to a 
proper tempel’ataire for drawing by expo 
site to the ailmosphere after the drawing of 
each article, and maintaining the body of 
nolten glass at a substantially constant 
depth throughout the operation. 

4. The method of manufacture of glass 
articles by drawing from a deep body of 
molten glass, which consists in segregating 

a portion of the surface of the glass without 
detaching it from the body beneath, draw 
ing a glass article upWardly from said seg 
regated portion, and directing the heat of 
tle glass outside of said segregated portion 
upwardly into contact with the article dur 
ing the dra WYing operation. 

5. The method of manufacture of glass 
;)'ticles by dira Swing fronn a deep, body of 
meiten glass, which consists in segregating 
a portion of the surface of the glass without 

- i. W 1. detaching it from the body beneath, apply 
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